Solutions to Assignment 4

Dr. Ashok Kaushal

PROBLEM 3.7

A 400-N force P is applied at Point A of the bell crank shown. (@) Compute
the moment of the force P aboot @ by resolving it into components along

(@) Portion OA of crank:

Portion OF of crank:

(\ 'i‘ _,f line @4 and in a direction perpendicular to that line. (&) Determine the
i '“i“;hﬂ b3 magnitude and direction of the smallest force () applied at £ that has the
% (Al : )
\}/J_\YY/ same moment as P about O,
SOLUTION

6=90°-30°—40°
=20
5 =Psin#
= (400 M)sin 20°
=13681 N
My = fgu S
={0.2 m){136.81 N)
=27.362 N-m

(F)y  Smallest force & must be perpendicular o OF.

My =@

Mg = (0120 m)yg
27362 N-m =(0.120 m)Q
| L3 v

My =274 N-m )«

Q=228 NZ42.00 o
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PROELEM 3.12

It is known that a force with a moment of 960 N - m abouot I3 is required to straighten the fence post CO. IF
d = 280 m, determine the tension that must be developed in the cable of winch puller AR to create the
required moment about Point £

vl 0573 m

=
Y\
Y
P

L -

ihad i

SOLUTION
0875 7
Slope of line: EC= ﬁ =§
280m+0.2m
24
Then T =.,_5TM;
7
and Tamy =,,_,;T.m
We have M =Typ (¥)+ Ty, (1}

24 7
960 N-m —ETH[[JHETH{E.EG m}

Ty =1224N or Ty =1224N
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T PROBLEM 3.21
A i mg |
i | 120 The wire AE is stretched between the corners A and F of a bent
T plate. Knowing that the tension in the wire is 435 N, determine the
160 S MMNT B moment about & of the force exerted by the wire (@) on corner A,
\ (b} on comer E.
AL
L20mm B,
0
- LT
'\-u.._\_\_& ]
. o —,

SOLUTION

AE=(0.21 myi—(0.16 m)j+(0.12 m)k

.4!;'=1J'[[J.2I m)* +(—0.16m)* +(0.02m)’ =029 m

: L AE
() F, = Fh i =EH
020 -016)+0.12k
0.29
=313 M) — (240 N)j+ (180 NIk
Cyp =—(0.09 mi +(0.16 m)]j

=435 N)

i ] kK
M, =009 016 0
315 —240 180
=28.81+16.20) + (21.6— 50.4)k M, = (28.8 N-m)l + (16.20 N-m)j - (288 N-m)k <

(B)  Fp=—F, =—(315 N)I +(240 N))— (180 N)k
Fgpp = (012 mpi+(0.12 m)k

i ]k
M,=(012 0 012
—315 240 -8

=28 RBl+ (-37.8+ 21.6)]+ 28 8k M, =—{(28.8 N-m)i —(16.20 N-m)j + (288 N-m)k
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